
The following made-up reaction pattern is similar to the halogens/halides experiment: 
Table 1 

COLOR A- B- C- A2 B2 C2 

In water colorless colorless colorless lt. blue lt. blue blue-green 

In hexane 

(or pentane) 

insoluble, 

colorless 

insoluble, 

colorless 

insoluble, 

colorless green yellow red 

The molecular species (A2, B2, C2) have similar colors in aqueous solution, so that can’t 

be used for identification. However, they have three distinct colors (yellow, red, green) in 

hexane (or pentane) so that  CAN be used.  Twelve reaction mixtures are made: 

A-
 + A2 A-

 + B2 A-
 + C2

B-
 + A2 B-

 + B2 B-
 + C2

C-
 + A2 C-

 + B2 C-
 + C2

unknown + A2 unknown + B2 unknown  + C2 

and the reaction products, if any, are extracted into hexane (or pentane) and that color is 

used to deduce if a reaction took place.   Take the test mixture B2 + A-  for an example:  If 

no reaction takes place, the characteristic yellow color of B2  will be observed in the 

hexane (or pentane) layer.  If element B is more electronegative, and hence a better 

oxidizing agent than element A,  B will be able to remove an electron from A. There will 

be a reaction of the form   B2  + 2A-    ↔  2B-   +  A2, and the characteristic green color of  

A2 will be observed after extraction into hexane (or pentane). 

Table 2    Mixture grid.  Color of reaction products, extracted into the hexane (or 

pentane) layer.   

NR = no reaction R = reaction 

A2 B2 C2

A-
 

 

Green / NR Yellow /NR Green / R 

B-
 

 

Yellow /R  Yellow /NR Yellow /R 

C-
 

 

Green / NR  Yellow /NR RReedd  //  NNRR 

Unknown 
anion 

Green / Yellow / Green / 



a. Complete the last row, using NR = no reaction  and R = reaction

b. What is the anion in the unknown solution (A-, B-, or C-)?  ___________

c. Put the molecular species (A2, B2, C2)  in order of oxidizing strength:

____________________ _______________________ ____________________ 

strongest oxidizing agent intermediate oxidizing agent weakest oxidizing agent  

d. Put the elements (A, B, C)  in order of decreasing electronegativity

____________________ _______________________ ____________________ 

most electronegative intermediate   least electronegative 

e. Predict the order the elements (A, B, C)  would appear on the periodic table.

____________________ _______________________ ____________________ 

highest in the group  intermediate lowest in the group 



Precipitation test for identity of cation in the unknown 

2. The following made-up reaction pattern is similar to the pattern of alkaline earth
metals reacting with selectively precipitating anions.
The cations and the anions are in no particular order on the table, but the cations are all
in the same group.

P = precipitate, S = soluble (no precipitate)  

Test anions: 

Cations: D- E- F- G- 

H+2 P P P P 

I+2 P S P P 

J+2 S S P P 

K+2 S S S P 

Unknown P S P P 

a. What cation is in the unknown solution (H+2, I+2, J+2, or K+2)?_________

b. For the elements (H, I, J, K), predict the order of increasing size and atomic

mass, based on their precipitation patterns:

______________ ______________ ______________ ______________ 

Smallest, lightest    Largest, heaviest  

c. Predict the order the elements (H, I, J, K)  would appear on the periodic table.

______________ ______________ ______________ ______________ 

highest in the group   lowest in the group 


